INTRODUCTION {#S1}
============

The World Health Organization (WHO) and the Pan-American Health Organization have established that one of the primary attributes of pharmacists should be the ability to promote the correct choice and appropriate use of drugs in order to improve the overall quality of health services.[@B1] Unlike many other countries, in Mexico the distribution of drugs in hospitals and community pharmacies is generally not overseen by a professional pharmacist. This is one of the reasons that pharmaceutical services have been conceded to be more difficult at the developmental stage.[@B2],[@B3] The participation of pharmacists in the development of such services could succeed in the reduction of the costs for patients and increase in their effectiveness in improving patient health. Therefore, we believe it is necessary to integrate pharmaceutical services into the Mexican Health System.

Our objective is to present the results of the first year of implementation of some of the pharmaceutical services developed by the Comprehensive Center of Pharmaceutical Services of the Jalisco Pain Relief and Palliative Care Institute (Palia Institute), under the direction of the Secretary of Health, Government of Jalisco.

The mission of the Comprehensive Center of Pharmaceutical Services is to provide ethical and high-quality pharmaceutical services which aim at improving the quality of life of patients through the correct and safe drug-use investigated by a health team trained in pain control. These services are specifically geared toward patients in advanced stages of disease or with difficulties in controlling pain, as well as the quality of life of the patient's families.

Comprehensive Center of Pharmaceutical Services's vision is to be a reference model for the hospitals pharmaceutical services, such as pharmacovigilance, pharmaceutical-care service for ambulatory patients and drug dispensation.

This reference model is being developed through formulating multidisciplinary health teams and supported by educational institutions and the pharmaceutical industry. The model will be refined through continuing research and publications regarding the rational and safe use of drugs in Mexico, and committing to offer high quality services as well as increasing the number of qualified people for pharmaceutical assistance.

METHODS {#S2}
=======

The activities of the Comprehensive Center of Pharmaceutical Services include pharmaceutical care, drug information, pharmacovigilance, drug dispensing, health investigation, education, promotion, and increasing the number of people qualified in pharmaceutical assistance.

Drug Distribution System {#S3}
------------------------

The common objective of the drug distribution system is to ensure that patients have an access to the required quality and safe medication by preservation of the dispensed drugs during storage at the Palia Institute.

The drug distribution is carried out through a proper standardized operating procedure, which includes in- and out- movement, inventory, environmental controls, storage, a prescription model, drug formulary, and the activity profile of the pharmacist and assistants.

The patient is provided medication and offered counseling about the accurate use of a drug, possible adverse drug effects, treatment effectiveness, and recommendations concerning storage of the medicines. The pharmacotherapy follow-up program (PHFP) provides home care by dispensing the medication at patient's doorstep. When a physician personally advises medication, the prescription is received and interpreted, and if it is found correct, the medication is provided. Information about the availability of drugs in the pharmacy is given by means of a constantly updated list

Drug Information Service {#S4}
------------------------

The main objective of the Drug Information Service is to promote accurate drug use through technical, medical, objective, current, and pertinent information that has been duly processed and evaluated before release. For this reason, the Palia Institute health professionals are given training to cope with concrete problems relating to drug usage with particular patients and offering advice to the general public about the appropriate use of medication, with the final goal being achievement of correct pharmacotherapy.

The Drug Information Service has its basis in a standardized operating procedure developed through a questionnaire designed to facilitate the information process. It, however, has primary, secondary, and tertiary information sources.

Pharmacovigilance Program {#S5}
-------------------------

The primary objective of the pharmacovigilance program is to identify, evaluate, and notify the suspected adverse drug reactions (ADRs), to guarantee the effectiveness, security, and the quality of drugs, distributed by the Palia Institute pharmacy service.

The program consists of collecting information about the therapeutic effects and ADRs, caused by the pharmacotherapy of patients receiving physicians' care. Through analyzing health records, carrying out interviews of the patients and their family, and supporting the treating physician, the necessary information is obtained and maintained through the format proposed by the National Center of Pharmacovigilance. The evaluation of the ADRs is done by means of the Naranjo algorithm and Official Mexican Norm NOM-220-SSA1-2004.

Pharmacovigilance Center (Installation and Operation). {#S6}
------------------------------------------------------

The evaluation of suspected ADRs is completed and presented to the physician to provide support in the decision making for the patient's pharmacotherapy. The report on ADRs is also sent to the National Center of Pharmacovigilance [farmacovigilancia\@salud.gob.mx](http://farmacovigilancia@salud.gob.mx) via e-mail. All the information is stored on paper and in electronic form for later analysis.

Pilot Program of Home Pharmacotherapy Follow-Up {#S7}
-----------------------------------------------

The program is based on highlighting the role of the significant pharmacist in the multidisciplinary health team working on activities leading to the detection, prevention, and resolution of drug-related problems. The activities are dynamic, systematic, and documented in collaboration with the patient and the primary caregivers together with the health professionals of Palia Institute, with the goal of reaching concrete results that will improve the quality of life of the patient.

The general objectives, beginning, and evaluation of the Drug Information Service, were implemented under the WHO guidelines[@B4],[@B5], the pharmacotherapy follow-up program under the Dader[@B6] program, and for the pharmacovigilance program and drug distribution system, in addition to the WHO guidelines, the guidelines of the National Pharmacovigilance Program[@B7], and General Health Law of Mexico[@B8] are also taken into account. Two criteria were established for inclusion in the pharmacotherapy follow-up program; patients who signed a letter of consent and patients of the Palliative Home Care Program. Through this program patients in the advanced phase of illness had been taken care of by paying home visits by multidisciplinary health team of physicians, nurses, pharmacists, psychologists, and social workers since January 2006. The program had two assistants and a responsible pharmacist, who received logistical support from two university professors from the University of Guadalajara and the Benemérita Universidad Autónoma de Puebla.

In addition, the Comprehensive Center of Pharmaceutical Services has entered into an agreement with the University of Guadalajara through which students majoring in pharmacobiological chemistry will do social service, practice teaching, and present investigational and thesis reports. The agreement also validates international pharmacy students. Under the agreement, in February 2007, one student joined us from the University of Kuopio, Finland, for a three-month period of teaching practice.

RESULTS {#S8}
=======

Drug System Distribution {#S9}
------------------------

The dispensing starts when the pharmacist receives the prescription ([Table 1](#T1){ref-type="table"}). If it is incomplete, or the pharmacist has any doubts, or the prescribed medication is not available, the pharmacist communicates with the physician for making appropriate changes or choices.

###### 

Data Analyzed on Prescriptions.

  ------------------------------------------------
  a\) Institution name.
  b\) Issue date.
  c\) Patient name.
  d\) Diagnosis.
  e\) Patient age and weight.
  f\) Gender.
  g\) Generic medication name (trade name can be
  included).
  h\) Concentration.
  i\) Pharmaceutical form.
  j\) Dose.
  k\) Dosage interval.
  l\) Physician's name and signature.
  ------------------------------------------------

The drugs that the pharmacy prescribes are allopathic in all the pharmaceutical forms such as opioid pain medications, antidepressants, anticonvulsants, non-steroidal anti-inflammatory agents, anxiolytic drugs, steroidal drugs, laxatives, and antiemetics.

The drugs frequently advised by the physicians are morphine sulfate, pregabalin, and amitriptyline ([Table 2](#T2){ref-type="table"}).

###### 

Medication Use

  ------------------------------------ ------
  DRUG                                 \%
  Morphine Sulfate                     49.0
  Pregabalin                           22.0
  Amitriptyline (Hydrochloride)        5.0
  Dextropropoxyphene                   4.5
  Methadone (Hydrochloride)            2.3
  Acetaminophen                        1.9
  Imipramine                           1.9
  Clonazepam                           1.7
  Dexamethazone                        1.6
  Gabapentin                           1.5
  Lidocaine                            1.0
  Betamethasone (Disodium Phosphate)   0.8
  Diclofenac Sodium                    0.7
  Tramadol                             0.7
  Buprenorphine (Hydrochloride)        0.6
  Others                               5.3
  ------------------------------------ ------

Drug Information Service {#S10}
------------------------

To date, 114 consultations have been received, mainly provided by physicians ([Table 3](#T3){ref-type="table"}). The most frequent questions asked have been about ADRs and/or contraindications ([Table 4](#T4){ref-type="table"}). The average resolution time for the consultations is about 5 minutes.

###### 

Consults provided by the Drug Information Service according to the type.

  ---------------------- ----
  CONSULTANT             \%
  Physician              71
  Patient                13
  Nurse                  7
  Pharmacy Staff         5
  Administrative Staff   3
  Social Worker          1
  ---------------------- ----

###### 

Consults provided by the Drug Information Service according to the nature of the consult.

  ------------------------------------------------------ ----
  NATURE OF CONSULT                                      \%
  ADRs-Contraindications                                 21
  Pharmacotherapy of choice                              20
  Form sold commercially (pill, capsule, liquid, etc.)   18
  Dosage                                                 16
  Pharmacology                                           9
  Other                                                  16
  ------------------------------------------------------ ----

Pharmacovigilance Program {#S11}
-------------------------

To date, 145 potential ADR cases have been identified (from a total of 65 drugs), relating mainly to pregabalin and tramadol ([Table 5](#T5){ref-type="table"}). Each suspected ADR was evaluated and classified by the National Center of Pharmacovigilance ([Table 6](#T6){ref-type="table"}). We were authorized to notify to the Palia Institute physician's group of the results of the evaluations of the suspected ADR cases found (drowsiness, dry mouth, dizziness, nausea, vomiting, and headache) and of the alternatives or therapeutic adjustments for the well-being of patients.

###### 

Drugs that induced adverse reactions through their use.

  ------------ -----
  DRUG         \%
  Pregabalin   13
  Tramadol     9.0
  Gabapentin   5.5
  Methadone    4.8
  Others       68
  ------------ -----

###### 

Evaluation results of suspected cases of adverse drug reactions.

  -------------------------- ----
  ACCORDING TO CAUSALITY     \%
  Possible                   27
  Probable                   69
  Certain                    4
  Doubtful                   0
  Unclassifiable             0
  ACCORDING TO SERIOUSNESS   \%
  Mild                       26
  Moderate                   64
  Serious                    9
  Lethal                     1
  -------------------------- ----

Pilot Program of Home Pharmacotherapy Follow-Up {#S12}
-----------------------------------------------

The group of patients (9) that availed the service complained for somatic pain (55%), somatic-visceral pain (11%), and nonspecific pain (33%). There were also diagnoses of cancer of the stomach (34%), colon (22%), prostate (11%), and other sites (22%). By means of successive visits, drug-related problems were detected and classified for the pharmaceutical intervention ([Table 7](#T7){ref-type="table"}).[@B9]

###### 

Drug-related problems (DRP) detected in the home pharmacotherapy follow-up pilot program.

  ------------- ----
  TYPE OF DRP   \%
  DRP type 1    5
  DRP type 2    10
  DRP type 3    14
  DRP type 4    19
  DRP type 5    24
  DRP type 6    28
  ------------- ----

DISCUSSION {#S13}
==========

Adequate inventory control and systematic documentation of the drugs used in the DDS is considered as the strength of the Center. The narcotics are the most dispensed drug (also called controlled drugs) by the pharmacist. In addition, familiarity with the drugs used most frequently offers advantages for scheduling yearly acquisitions and prioritizing the monographic work on these active principles for adequate dispensing.

Dispensing of drugs at patients' homes offers the opportunity to implement a home pharmacotherapy follow-up pilot program.

The Drug Information Service has fulfilled the minimum requirements to reach the second stage (a formal drug information service) and our results provide evidence for the trust placed in the health team to identify and resolve problem relating to the use of medication, mainly concerning ADRs and contraindications. A weakness of the Drug Information Service is the lack of indicators of quality and the impact of the information, because we only had data of the number and nature of consults, along with the response time and types of persons requesting information. It is suggested that finding a greater number of variables in the future will only allow the evaluation of productivity, efficiency, quality, and impact of the Drug Information Service.

The pharmacovigilance program has led to the identification of ADRs, and subsequently their notification to the National Center for Pharmacovigilance and doing so according to the norms of Mexican Pharmaceutical Policy for Drug Safety. Because the suspected cases of ADR can be classified according to the Granada Consensus as drug-related problems of type 5 or 6, we identified a need and made corresponding pharmaceutical interventions.

The pharmacotherapy follow-up program has allowed us to detect different drug-related problems and develop pharmaceutical interventions for patients at the late stages of illness, in addition to achieving active participation by the pharmacist involved in the multidisciplinary health team's decision making process. In the future we will provide satisfaction grade data from the medical group relating to the pharmaceutical interventions that were made.

CONCLUSIONS {#S14}
===========

The systems and programs developed by the Comprehensive Center of Pharmaceutical Services at the Palia Institute have imported information related to drug use, opportunities available for the pharmacist who is proclaimed as an integral part of a multidisciplinary health team, and the resolution of drug-related problems in Mexico. We expect that the Integral Center of Pharmaceutical Services will be a model for other health institutions serving the cause of patient health care.
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